RNA targeting with peptide conjugates of oligonucleotides, siRNA and PNA.
Towards the development of oligonucleotide analogues and siRNA as drugs, one potential alternative to the use of liposomal transfection agents is the covalent conjugation of a cell-penetrating peptide (CPP), with the intention of imparting on the oligonucleotide or siRNA an enhanced ability to enter mammalian cells and reach the appropriate RNA target. We have developed robust methods for the chemical synthesis of disulfide-linked conjugates of oligonucleotide analogues, siRNA and peptide nucleic acids (PNA) with a range of cationic and other CPPs. In a HeLa cell assay with integrated plasmid reporters of Tat-dependent trans-activation at the TAR RNA target in the cell nucleus, we were unable to obtain steric block inhibition of gene expression for conjugates of CPPs with a 12-mer oligonucleotide mixmer of 2'-O-methyl and locked nucleic acids units. By contrast, we were able to obtain some reductions in expression of P38alpha MAP kinase mRNA in HeLa cells using microM concentrations of Penetratin or Tat peptides conjugated to the 3'-end of the sense strand of siRNA. However, the most promising results to date have been with a 16-mer PNA conjugated to the CPP Transportan or a double CPP R(6)-Penetratin, where we have demonstrated Tat-dependent trans-activation inhibition in HeLa cells. Results to date suggest the possibility of development of CPP-PNA conjugates as anti-HIV agents as well as other potential applications involving nuclear cell delivery, such as the redirection of splicing.